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CONffIDENCE – Project objectives  

 To develop a simplified sample preparation 

strategy for the simultaneous determination of 

wide range of contaminants in food and feed 

focused on fish and cereal based baby food. 

 To implement a GC×GC–TOFMS for the determination of wide 

range of contaminants in food and feed. 

 Obtain high chromatographic resolution and low 

limits of quantification (LOQ) 

 Fasten and simplified sample preparation method 

 Decrease the consumption of chlorinated solvents 

 Decrease the financial cost of analysis 

RAFA 2011 



Target analytes – CONffIDENCE project 

Benzo(c)fluorene 
Benzo(k)fluoranthene 
Cyklopenta(c,d)pyrene 
Dibenzo(a,e)pyrene  
Dibenzo(a,h)pyrene 
Dibenzo(a,i)pyrene 
Dibenzo(a,l)pyrene 
5-Methylchrysene 

15+1 EU PAHs 

Benz(a)anthracene  
Benzo(a)pyrene        
Benzo(b)fluoranthene 
Benzo(j)fluoranthene 
Benzo(g,h,i)perylene 
Chrysene 
Dibenz(a,h)anthracene  
Indeno(1,2,3-cd)pyrene 

 Non-ortho PCB # 77, 81, 126, 169 

 Mono-ortho PCB # 105, 114, 118, 123, 156, 157, 167, 189 

 Major PCB # 28, 52, 101, 138, 153, 180 

18 PCBs 

 PBDE # 28, 47, 99, 100, 153, 154, 183 

 HBCD, PBB # 153 

9 BFRs 
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http://translate.googleusercontent.com/translate_c?hl=cs&langpair=en%7Ccs&rurl=translate.google.co.uk&twu=1&u=http://en.wikipedia.org/wiki/File:Benzanthracene.png&usg=ALkJrhgaaIamKBotjbG2OOQ6898rrs4ZOw
http://cs.wikipedia.org/wiki/Soubor:Benzo-a-pyrene.svg
http://en.wikipedia.org/wiki/File:Chrysene_structure.png


Target analytes & Legislation 

 PBDE # 28, 47, 99, 100, 153, 154, 183 

 HBCD, PBB # 153 

9 BFRs 
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 PBDE # 49, 66, 196,197,203, 206, 207, 209 

 PBT, PBEB, HBB, BTBPE, OBIND, DBDPE 

14 BFRs 

+ 



 Time consuming, laborious, high consumption of chlorinated solvents…. 

ACREDITATED SAMPLE PREPARATION 

Identification & 

 quantification 

1 h / 1 sample 

Soxhlet extraction 
hexane – dichloromethane 

(1:1, v/v) 

Gel permeation 
chromatography 

cyclohexane-ethyl acetate 

GC/MS (EI) GC/MS (NCI) 
GC/MS (EI)  

LC/FLD 

PBDE + HBCD PCB  PAH  Non-ortho PCB  

Soxhlet extraction 
hexane – dichloromethane 

(1:1, v/v) 

GC/MS (NCI) 

Clean up on  

silicagel column 

Fractionation on  

pyrenyl column 

Gel permeation 

chromatography 
chlorophorm 

Isolation 

7h / 10 samples 

Clean up 

1 h / 1 sample 
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Weight 10 g of 
fish tissue 

Add 5 mL H2O &  
10 mL EtOAc 

+ 
Shake 
1 min 

Add 2 g NaCl & 
4 g MgSO4 

Centrifuge 

Take aliquot of 5 mL from 
organic layer 

Evaporate 
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INTEGRATED SAMPLE PREPARATION  

Shake 
1 min 

Clean-up 
silica minicolumn 

Evaporate and eliminate the 
residues under the stream of N2  

Re-dissolve in 0.5 mL of 
isooctane and transfer 

into the vial 



INTEGRATED SAMPLE PREPARATION -  

Isolation 

10 min 

Clean up 

30 min 

Identification & 

 quantification 

1 h 

BFR PCB  PAH  Non-ortho PCB  

Extraction   

Shaking (H2O + ethyl acetate) 

Partition (transfer into organic phase) 

 MgSO4 + NaCl 

Clean up   

Silica SPE minicolumn 

Identification & quantification 

GC×(GC)-TOFMS (EI) 

TIME SAVING 

SOLVENT VOLUME 

REDUCTION 

COST SAVING 

 One sample = < 1hour 
 Six samples at one time 
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SUMMARY  



INTEGRATED SAMPLE PREPARATION  
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GC×GC–TOFMS (EI) – fish muscle tissue 
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PCB m/z 256, 290, 324, 358, 390 
PBDE m/z 404, 484, 564, 644,724 

Indeno[1,2,3-cd]pyren - m/z 276 

Dibenz[a,h]anthracen - m/z 278 

Benzo[g,h,i]perylen 
m/z 276 

Benzo[a]anthracen  
m/z 228 

Chrysen - m/z 228 

Cyklopenta[c,d]pyren - m/z 226 

Benzo[k]fluoranthen 
m/z 252 
 

Benzo[b]fluoranthen 
m/z 252 Benzo[j]fluoranthen 

m/z 252 

Benzo[a]pyren  
m/z 252 

PAH m/z 178, 202, 216, 228, 242,  
252, 276, 302 

Bream 

Smoked trout  

Agilent 6890N 

Pegasus III,  

LECO Corp. 

PAH  
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*    N/A – not available 

**  BDE28, 47–0.025 µg/kg; BDE100–0.1 µg/kg; BDE99, 153–0.25 µg/kg;  BDE154, 183–1 µg/kg. 



GC–MS/MS (EI) 
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Agilent GC 7890A  

Agilent 7000B GC/MS 

Triple Quad  

Could be even better 

BDE 206 

BDE 207 

BDE 209 

OBIND 

* Note: DPDPE  - the MS/MS transitions were not found. 

MS/MS transitions 
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 ≤ 0.2 µg/kg  

Fish muscle tissue spiked at 5 µg/kg (injected equivalent of matrix – 20 mg).  

Chemical ionization 



GC–MS/MS (EI) – validation  

Agilent GC 7890A  

Agilent 7000B GC/MS Triple Quad  
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Procedure blank 

 With each batch of six samples, the procedure blank was prepared. 

Recovery (%) and repeatability  RSD (%)  

 Fish muscle tissue (trout and salmon – 2 and 14% of fat) spiked with 

all target analytes at two concentration  levels (n=6). 

 Level 1 and 2 = 1 and 5 μg/kg  

LOQ (µg/kg), linearity (R2), … 

Final independent control - trueness 

Trout 



Czech 

Republic 

GC–MS/MS (EI) – real life samples 
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Conclusions 

SEE MORE DURING THE CONffIDENCE OPEN DAY – November 3, 2011 

 6 fish muscle tissue samples can be processed within 1 hour.  

 GC–MS/MS system equipped with QqQ mass analyzer in EI was shown to be 

an effective tool for identification and quantification of all target analytes. 

 Low limits of quantification (0.005–1 µg/kg) needed for exposition studies 

which require quantification of target contaminants in food even at very low 

levels, were achieved using GC– MS/MS. 

 The independent control of the whole analytical procedure was done using the 

standard reference materials. 

 No “confirmation” method is needed; analytes can be conclusively identified, 

as well as quantified. 

 A simple, fast and cheap method for the determination of 16 

PBDEs and 6 ABFRs has been optimized and validated. 



Future plans  

 Further decrease of LOQs -  chemical ionisation  

 -  large volume-PTV injection 

 Analysis of batch of ca 120 samples – risk-benefits models of  

  co-ocurence of POPs & PUFA 

o Sampling sites - Baltic Sea 

       - North Sea 

 - Atlantic Ocean 

 - Mediterranean Sea 

 - Scandinavia 

 - Netherlands 

 - Czech republic  
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o  Fish species - Herring 

   - Cod / Hake / Whiting 

   - Trout / Salmon 

   - Bivalves 
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Thank you for your kind attention…. 

kamila.kalachova@vscht.cz 
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